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ABSTRACT: 

PURPOSE: To obtain a large-sized cerannic sheet having a specific thickness, high strength and 
reduced warpage and swell height by limiting the area, thickness, maximum swell height, 
warpage and fi-equencies of breakage and cracking. 

CONSTITUTION: When a ceramic green sheet is fired using a powdery mixture mainly 
containing cubic zirconia and at least one metal oxide selected from among Y. Ce, Ca, Mg, Ti, Si 
and Al of 0.1-0.5mu m average particle size, a porous sheet having 30-85% bulk density based 
on the theoretical density and less than 5% thermal shrinkage up to the firing temperature is 
placed on the green sheet so that the periphery of the green sheet may not protrude over. Then, 
they are fired to give this ceramic sheet of more than 400cm area, less than 0.4mm thickness, 
less than 1 0Omu m swell height, less than 0. 1 % warpage and less than 1 0% frequencies of 
breakage and cracking on loading tests under a prescribed load. 
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(57) [SiK] 

0. 4mmJKTv S±5*at)iSS7>« 1 0 0 wmetT, S 
n&» W-fe 5 5 y h <£BBS^-r .5 . 
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im-^mi) ffi«!*M 0 0 cm' JEA±-eJ.t5l?S** 
0. 4inmaTv 1 0 0 timttT, S 

•5lSfBS7;i'.5 :^«CSt5*i^.i;^. ^-fe 7 5 i!/ X V- h 
(D±m\ZMLXO. i kg f /cm^ ®lSfS*lBl;15. 

ffiJBSd [mm] , ir 9 5 y X S'- * t [m 
m] 

,^!:^0j.3J>3Ji^ji^- ^^0. ixd) 

[iS*JB3] flficD/ajj-^iLT. Y. Ce^ 

J '7J^TM©5s©M<fciBi*-&trfe«)-efe2.a*3S2 CIB 

fi''^17' «2*fc{i3»CE««3-fe^5vi'XS'— 

^y;^ ^gff^S 6 ] S«6f©«:®ip^)e^g*t 0. 1-0. 5 



mr 




- 6 O Vi-rndMCES^-fe 5 >y X K 

[If «3® 8 ] aa&testc?* lt 9 o %sk±-c 

1 ~ 7 onm75wciH«<o-fe^ 5 x 

ryV>[|»*:B9] -fe95>y^'Xi<U->v'-h«jK^f S 
-/ Cli:C<fc-pTff^n2>-fe7 5'yi'X->-h-r*':jT; 

yjmizj^>:}&mvrt'b(D-c3b'^mMJk 1 ~ 8 ©vi-rn*^ 

Cf2«CD-fe ^ 5 !y X h . 
[0 0 0 1] 



[5g|ga5S•r^.elc^B^J•if] *^?Btt-fe7 5i/i^x->-h 

ffi&Z/ffitfaSCffinft:-lr75y5'X>'-htML. c: 
O-fe ^ 5 >;/ X h «. »rS»tt^«ISl»jRft^lwflin 

i'XiJ-SFlc^^tS/W:/'; <y H I C|5i»S«^t LTffi 

10 <DmmzmMizmm-r?>:iiii!)^-v^i>o 

[0 0 0 2] tfi-C'&J7;i/anT€:*«:<i:-r5-fe^5 2/i' 
[0 0 0 3] 

X->-h-C»«Ci:*WSK. 

30 ^mtSi^ifmi-K. ^ftmmz^oiam^iz^^^ttit), 

[0 0 0 4] b.Z.^X. htt-fe^Syi^Xi^-h® 

S:4J-»M5*«-b: 7 5 -y X»*€:ttli!g* ii:5.:«rfe-r & 

[0 0 0 5] -)R!cy'J->->-h«rfl6j2lSbT-fe75 
■y 4/ X h ?£f^S-r -Slg^, :^ffi-Cl£)-6:f^SHftS<) 

^iasi;yx©aa^itffi. ^iffl^:tfx 

50 *L^-rVi. 4»"J->->-hS-«C0Biai*# 
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(3) 

3 

[0 0 0 6] m\z. umz^^xi^-h^m^ism^^ 
^^^M-^h^ih-r^mz. ±y^-\zmf}^f^m£!if)^&^ m 

[0 0 0 7] j»J^«C01f^X^^4 0 0 cm^ 

^\z\t. mz^l.X>^-hifi±^^^1t^> itto->-h 
T t - 5^ - xS i^i«K» tit (riffli^T^tr €rr V- h 

^saW^i^-^iRSBESJi. ^m^O^^Xt^A 0 0c 

f^^X\i^1t. 30 

[0 0 0 8] C<0«{cUT#6n^-fe^5!y^X'>— h 
(i. ftt.X\WL(O^V^-\Z\i6L<r>{f^}-yiy-ht:m 

^stt § -t frf -5 a 1 ao-fe *y - tcig»(D ^ u - > 

[0 0 0 9] ^z.x. z,oi^^mjSi^^m'r^ft^(D^ 
m^i^x. rct^^mm^6-9 2 6 sn^Am\zm^^ 
nrcm^:^mi)^m^^nx^^^o z.<D:^m\t. ^^y^y 



#BB¥^8 - 1 5 1 2 7 0 

4 

;0«±iB<7)«r?S;<)«W?a(C%aP3ns<O«. 4 0 0 cm2 * 
SIO it»«/h ?a: U - > i^- h ^-©(^ir y^-±\Z 
iecrr:>«iitXm&^^m'^X$>':>X. fet^«2 2 5 

\t. mm^f)>»^^^^u->i^-h±\zmik«cm^x 

mit^<DX. WL(r>m€m(Dii::^x^^)->->—h{zm 

[0 0 10] ffi:;?, S9ie(0«a:ffl5StCfflt.i^n^-fe^^ 
y^y^l^-h^^. JigBcO«:^3iafe*oT4 0 0 cm^ 

^*t*iK^bL.T<^{r::5nT5 0 0 cm^ Jeil±. MlcJi 
6 0 0 cm* SaTfit^ lmmKTtVir3;/^l»W:fefiSir 

^^vi7Xi^—h<omm^n±^x^x\^^^o {^f)>hr3i 
f}mmzmv<. &mv^mmf)^is<mnm^m. mm 

[0 0 11] 

mms^\zmBLxfsi^nr^h(Dx$>-:>x. -eoaw^i. 
< mmw-mmftm < m^mmi'prct>^^iz&ti 

fcir ^ ^ !y X h b ct iifS ^ ^ o 
[0 0 12] 

0'C€?fc*«?qtC«fe'5-fe^^ty^Xv-htl, MS;5M 
OOcm^ Si^XK-Z^m^i^^O, 4mm£^T> m±oi2 
Dii5$?&n 0 0 MinaT, SOa^^O. l%SiTX& 

r). SL^yB(D^mM^u»hftt>^Mm&m^m\zn 
:/^r>^^^\z^»^mn • nzf<D^^m&f)^^Simmx 

1 0%£;T-C»^i:C^JC^-rSo 
(D±®lc»LTO. 1 kg f /cm^ co^^fi^iig^^<. 

Umx$>r)^ fet>^ia$*h [mm] , mMT^2m(0 
mm^d [mm] , -fe^^ry^Xi^-hCDJP^^r t [m 
m] tVTzt^. 

h = 0. 0 0 2xd/t2 (fib. h^O. ixd) 
[0 0 13] *lig?g(CfiS§±t2-fe^5 y^X'>-hti, 
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(4) 

5 

<D^\Z\t. m<Dge,»tVX. Y, Ce, Ca, Mg. T 

I, Si. AijzDu^mfi^^mn-^ti^^f3i<thi 

[0 0 14] ^vx. ±m±'^^^y^7.i^—h<DmnL 
m.^m'r^^<ri^^mr^z.t,\z^^x. wmx—wth 

\ZX,^X^t>r>X<^(DX. —mz^i^^^ii\t.x:^fs. 
[0 0 15] 1^. K'fe^^^y^Xv'-f-coSigfrt. — fK 

mm^\i!i^m^mzVL^x. ^fcj^K^asv—Ho 

[0 0 16] 

[5S?BO^Sfi05?^ffi] ±Sa<0«{C*5gM<Ci'fe^^ty^X 30 
i^-hfi, S«(;0t4 0 0 cm^ £4±T5.'3j?$75t 0 . 4 
mmEAT, S:*:^:tat)ii5$)5n 0 0 Mm«T. SDS7&^ 
0, l%JEiT-e&0, JLoft{ri^O??f«©?5K»^fc*:>^ 

)0t«C»fi2pTl 0%£lTT*^'fe^5!7i^X>'-N"C^ 

UTS 0-8 5%(Dgf^a!^^-r^^*tc. ±sa>/u- 

\Z^^X%^Z,tti^X^^o 

[0 0 17] ip-&c:(D«;i:^fe^affl-rs^. JK^^f' 

S >5n 0 0 M mKT> S D a;()^ 0 . 1 %£tTTlPS{Cfll 



8-151270 
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[0 0 18] ;i;iTSa$:4 0 0 cin2 £AJi<h^3?)fcC0 

m^mMm'^mtit>^^m\z^^^x%mntz,m^^^^ 

^^(Ot'^^^txWfi^^ff^^X^^o *fciS^^&0. 4mm 

h TtiSiij^^jc^ i;^so^'5iao (Dn&f)^vcMmof^ 
<. ±mW'mm<om:St^m&'r^'h<DftmSf\zf^^n^ 

[0 0 19] ^«:*^Kr««)-5fS:*:5laDfl5$i:«, 
-fe ^ ^ X h 5 t) CO -5 -^S t>:fe* 
cD(OiSS^ViVi. r(^)ffi^£r 1 0 0 Mm£tT^S*:fe^D 

(mzm^m^m(o\^±m f)^mz 

5!»$-&^±T#{C<fF*Ut^ig::fc5*30iS^tJ5 O^m 
JKTT»D, StcfiF^L<tl. Sll^TS::^i«^ (R 
..X ) ft^l tMmSiy<Dh(DX^^. 

[0 0 2 0] ^rc:^mmx^}^^s:^&tu. kom^ 
0, 1 %aTi:ffise)fe(D{i> ;iofli^jaA^soaco'> 
ftmmzm\tfFSim^ii^mvxmn^^c^mm\zfsi^f)^ 

JzOff^LV^SOgHO. 0 6%£;T"C»So 
[0 0 2 1] StC*%9g(^'fe^^^yi^X^/-ht^, tSffiH 

^mM^u.mtftt^^M^&mz^^mti'^v^zfo^^ 
mmft^i 0 %sx'rxs>^^^zh±€f^^WL^^vx:^ 

T. ^{.:^mM^fAm\z^^^xmmx^^m^^nrsi\^^m 
:f3:WLmys:x>zff)^±i:x^^rc^. rztD^M^umxmtx^ 
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7 

CO 0 2 2] ®«l*«4 0 0 cm> et±t?J.O 

[0 0 2 33 *5S?qic:ISS-fe7 5-yi7X->— 

[0 0 2 4] i^^mz.%^-\z.'7%y^7.=y—\'<r>m^n 

±) . S-St>tt^iniC. -ftSC^iJ-tl/T. Y. Ce. C 
a. Mg. Ti. S 1. A 1 <l:0;a:-5»*>^ig«?Sn* 
iP';a:< iao^JSoKft1*j?£-&tr (»*b<{i4 0 

[0 0 2 51-eUT, c:nS^«!!5»e.!S:-5-lr7 2 s/^X 
(Jf * b < 9 5 96£t±) ®fe®-r»0, 

^t2 0cmftX0. 2mmJiI<D'f >y hUT^^^^'fbv' 
;uar27 (^^^z^)V=i=.T) i^o-fe5 5 ^y^'X-^- 
T?3 5 kg f/mm^ e;±<DSfVifii?S:^-rfero-r* 0, 

[0 0 2 61 *%?g©-fc:'7 5yi7X->-ht4. fSlim<Dm 

SRffl-rnfi, ±fei$ttSr<®;^fc-fe 7 5 5/ ^ X 
h ess tc» 5 d i:**T€r -5. 



(5) #58^8-15 127 0 
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[0 0 2 7] Hl-fe. ffirj^©fil;5:-fe7 5!yi/X3R«Sia3 
5 -y i'X^'U — Vi'- h&)^*KbT-fe75 -yi^Xv— H 

^miZMl^X3 0~8 5 96®ig{£aie*-r«.#?LSv'- 
[0 0 2 8] fip-fe. Wr)£©«J5:-fe7 5 2/irXM!pJ©*t 

> h fiit {Cffiffl 3 tl 5 -tr ^ 5 -y X JS^«9*©5(S*t 
fctsTtt. Jpi^m^^S^t 0 . 1~0. 5/iinT260v J. 

*WSbti. J;DfiPSb<tt, -spJ^tt^S^tO. 2~ 
0. S/xmTJbD. 9 Oflcei%«±©S^-**0. 7 um 

6JIT-C*S. M«C»*b<tt, 9 0««3SK±O«[^>i« 
0. 0 7 MmJK±-i7*^«)fe, )e^S©«Jo&«&{iET?» 

m^^i&m^^mi^ms sALD-iioo&fflt^, 

0. 2aa96^5'>J>K:>-hU';>A*^'£i)'«iStb 
30 [0 0 2 9] U*>bT. •fe^S-yi'XJSISH&^OTipigja 

s-^-fe ^ 5 y X 6 na t ffjicos 

-esH-rs raga«ffi{c3tjur9 0 9g£;±j t^^-oitm 
40 «*^-r5-fe75-y^x->-h7>t^sntc< <!fe«.*>e) 

*^»i-r-5-fe^5 -y i7X->- KC*5V^TS¥tC«n 

[0 0 3 0] *^««-cfflo>e.nsA*-f >^-©ascfe 
50 ^^sn-f >^'-tbT«. «sj^«x5^u>«^a 
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[0 0 3 1] ::n^©ffT'b;5"J— ^S'— hOfSJgte-^ 

■57;m^;l';!t3'4'U U-hS. fc: Hn^5^x9^;i.Ti"J 
x5^;P;!*^'i'U i^— h, t Kn^ fc;;i/;>< 5' i'U 1/ 

-hS, i?J?c^;l'7'5/X5^;W5'i?UU-h, 
7S.J3i^)V;f.9i;>J U—hm<D7S./7JV'^)V7ir^J 

7i7V)im. vu'f>gi, ^:/-f vyDtfji^vu- 
Mfrovu-f >g|i{£xx5^;u^o*;i'3P^^>';PS^«'^ 

Ci^T^Sn-S, »¥*%i)-^fi*t2 0. 0 0 0~2 0 59 
0. 0 0 0, ,feO»*U<«5 0. 0 0 0~100, 0 
0 0© (^5^) Ti"J P— h3S*a-&#:A«»*bVife® 

;>c ^ u u~ h^feit^/s fc« 2 -x^;^^4^>';^;>c 

[0 0 3 2] Sfc^aSAO^-tUTtt. v';i/nx 

->U*\/;k 7;l'5:^^/;l/. =f-9=.7-'J)V^ifl 40 

[0 0 3 3] •fe7 5-;/i?>^M!tSf»*iAW>5'-©ffiffl 
Jt2?H. gfl«l 0 0Sg85{;*fLT^«5~3 OSa 
g5. J:Dff*L/<ttl 0~2 0SagB0D«5H)!i*ff-®Tab 



#iH^8 - 1 5 1 2 7 0 
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[0 0 3 4] ifci^u->>'-h®Sieicffiia$n5S 
ttttLTtt. *. x^'y-;k 2-:/D/^ 

y-^k i-y^'/-;k i—^^-^j-)V^<r>7)Vzi 

T-feh>. 2 />^«D'5rh>^, /^>^r 

fl;*s!fS, BK/^Jk i?Kx5';k BfK:/5">)H5<7)if 
Kxx7=-;i^Sif*«sijiJ?bTffi«3ns. rnso» 

flj5-rs«)*«J:<, »*b<ttX^'J-«!rffi*n 0~2 0 
0:««-rX, J;0*f*L<ttl 0~5 O^it-fXiOfgHt^a: 

[0 0 3 5] ±8E;^^U-©iaS«c3:ft:tjT». -fe^S 

X 5^ u- > t u-f >ffi ^: <D^m.-^t^^^rf^<n7 > 
tx-^Aiafe-svittTS^ifi, ::/3'i^x>tM*-7i«-i' 

>ffi t CD#^a-&*J::fe<fc(:^^07 >*X'> A^^*i 6 

[0 0 3 6] J;E(OK<^-&*^6?a5X7U-SrMj!B© 

©iiiVi-fe^5yi'X->-h*»-5fc«i)0?^atLT. ®E 
^/U->v'-h£t±®MaSr'tL, 5. t^Ki^ •;->->- 

•CabO, L.*>t)3ai6ffi«tC^tLT3 0~8 5 96<Diitffiffi 

■€-ffl^iR*Stt*-ttiSJa:Vi«ICt**)iA>t?g|J6SL. 26-5 V» 

[0 0 3 7] ;ic:Tffiffl$n-5*?L«->-htt. *»W 
mmfsi^^ > b iirs:^. ep-s, ife(cia^u&«{c4 o o 

cm* Xro-fe 7 5 X h SSiST 

SCitCi-aT. jpaSOifciaiMiSl'i-fe^Su/i^XS/- 

h*tsnic#^nsc:tt>*s*t. 4 0 0 cm» £t±© 

iSfflS* bB.t3jft**t 1 mmetTOiSf WO-t ^ 5 y X 
v'-htc;S:*t. -fe 5 s/i^xyu->->- hostile 

^$^c->-h®«^'*gs#ifitrAM>y-^)•«?;^^x© 
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11 

t ifi«Wtto«w-fe ^ s «y :^ h **# ^nic < 

(0 0 3 8] ±8BO«fC5^U->->-hK± 

vn^'^mmmmizMvxs o~8 5%o;g®fl!**-r-5 
CO 0 3 9] -^yi^ir, 3-^m'^-y<r>^^xi>mmm 

«! € a i: r -5 -C-fe 7 5 >y ;^ h C8P?g**S * ^1 <fc 
JnfKiC <fc5*?LHJ'- hroiKSI^^tS X*®A-5^tt. 

[0 0 4 0] {f^}->i^—h<r>mmzmfz.^x\t. ^® 
±iBo;^j*-ctt, yu->s/-h©^ 

*K(a{C*3fe-rSF e. Si, Al, Uoff)mtmiS.E<n 

CO 0 4 1] ±8a*teTfflv»e.n?)^?LS->-hw«ve 



(7) i|$IBiP8-l 5 1 27 0 

7$-yi'X'>-h*<#StUC< Oft*. -*8 5«?&ie 

D. sun. so, lxt)^«*i;-51S8BfC?S:5. ClClTflg 

CO 0 4 2] b*^LJS:d«^> ±EO«ti;"J->>'- h 
£ilJb©a« Oif*L<f±l. 0~1. 5«. iOfiFSL 
<«1. 0-1. 2<&) SWU JL-:3iP'i*< tt>»5/'U 

'baH^ftC^fbTS 0~8 5 36 (J:0»*L'<«4 5 

« C X ©tt ffl "b X A -X Cff /S: t» 

n. #Sn«»W-(r55«;;irX->-htt#afcJ%Kt?J. 
■:3spaaE*»ia<, *5!?gT«3fe-r^. S;*:'5*aOS5a7i< 
1 0 0 AtmJKT. SOStJ^O. 1 9«JKTT. JLt^MftB^^f 

■5, 

CO 0 4 3] mzoi2f)m\z'o\,'^xmm-r^t. -t^s 

[5iaOa (um) XJ9* (mm) (m 
m) ] (DmifiO. 4 5£tT. *iF*U<«0. lEiT. J: 
•3»*b<ttO. 0 6{SIT. $^fwff*KttO. 03 

CO 0 4 4] ±m:^m<o^xh. mmvft^mmt^m 

50 «:±(f5aWCiaro-fe2/^'-tClS»«C<75y'J->S'- 
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CO 0 4 5] ±IBO«;S:gfSg«**t-5*7Le 
¥l%«i^a**2~l 0 OMm. J:0*f*U<tt3 0~8 

[0 0 4 6] Vi-rnCLTt), K^Hv'- h-Kit^© 

Wit, -fe7*y4';^i'u->v'-h©j^j«ia«et-hicis 
[0 0 4 7] i«5c:L:-cfiefflans#^?LS->-h«, ±12 

©«{cffiJJHEii*J:rX^W»;i!f:;^©4S:m<Siita®«iEf^ 

2mm. J:0»SU<«0. l~lmm. flFSbV^SS 
(maffittS/cOOTS^E, £ATrai;) ttO. 0 1-1 g 
/cm' , <tO»*bViaSl±ffiffl}ga8fCj;oTa:^ 
0. fff«Btt«Tj£-c^.. #?L®->-htt»ja^«fe©T 

^Sfe©rt4. SUtLT©«lt63i<^S!Hc«ff$nJc< 

is^TK < 0 -^-n i fe© -r s 

- h t©ra©»at*»:*:€< /ioTv'- hSffiC«*^AD 
S<. S^C^U->v— h©iRtfi**J^— tciiff UC< 



(8) #BBV8-15 127 0 
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[0 0 4 8] ±E©«;a:^?LS->-hSrffltiT-fe^5-/ 
i7;^i''U->>'-h©JSlfR*ff^5{CSfcoTf4. 0!;^ 
ff H 1 tS^-r«CTffifliI©»?g«:«*a:fe-by^- 1 ±tc 
■fe95-;/i'7.^'J— h2«a*a'&*D-a:, C^©±tC 
fiL&*lafc*?LS->- N 3 a *e-!i'T«l^«fT7S:'5:* 
ffi. a6.5V>«E2fC^-rfilC, »rJ»ft-fe-y^— l±tC^5. 
?Lav'— -fe^5y;?Xi^'J — 2. Sb« 
«Etafc#?Le>'- h 3 a Sa*a^fc1tTSSl^S*fT/a:a:& 

>->-h2, 2. &**^®->-^3^c«^■t7S 

ta-g-toii:. — #±{::2b*«*afcJ?*©#?LH>'- h 3 
a&«-&Tfil^*fT;5:'57&fe-Ca&t), C©«;S::5?ffi&« 
H-rmS, -ffi©SI«-C«»tS:©-fe7 2y5'X5^-h* 
#-5;it*JT^-5©-C»SLVi. jftJ*©g±a©^7LH 
h 3 a ^?LS->- h 3 iiR i;j^tt©<b©T"&a 
Vi*^. SL'©Sa*&#-5fc*. ^?LII>'— h 3 i 0 "feS 

a? — h3*«0. 0 1~0. 2 5 g/cm' . h 
3a**0. 2~lg/cm' 

[0 0 4 9] JiE:35rS^&Sffl-r5>ISCMV»6n-5^® 

«n&ji§ttt*«fl6«*nT^v5©-r. 
±i5©«{ca&tts*3^t)-e-fc«S8-c«ii!e&ff T 

fe, ifU->->-h©«iJS^{c5!^-r<&AW>:5'-^^ 
:tf:;;©i!cffl«XA-XK:iiffb, ^S:'a:-fe^s<yi'X-> 
— h£$SJC#5CltdtT$-S©T»-5. 
30 [0 0 5 0] 

\.%Wm KT. 5IJfi«!l*^tfT*5S?9©«f£:fe<i:r;fP 

IIJB«^t;iJ:oTSIIS«:S^t-5t>©Trtt?4<, StraiH©ffi 

«B-p*o, ■5-ne«vi-rn'fo*5!gg©fi^M«8Hic^^ 

[0 0 5 1] 5IJB01I1 

[v7;Hl-7^>J->v'-h©f^S] 14. 8^;l/96© 

iS'fc'f -y h u ^7AS#tr:*-=^->Ja-ffc:':^;u=i-'?A©*fiS 

'4k, 1 0 0 0'C-rjSI*£UT>';i'3-7)©*<£#fc, CIO 
»5^©^J^<£^gtt, 1. SMmTabO. 9 0^^96© 

[0 0 5 2] j:©l®3tStc:M*&SD;SlT2 oafi?6iU. 
l^-X5;l'*^t^T2^rai&S?'U3t^, 5 0 0*CTS5:j® 
•rsCltCJcD, ¥l^ie^S0. 22/im, 0. 1 tim. 
«T©«iT**9 2ft:«tX. ifcO. 1 Mmet±©)e^^*t 
9 Ofl:«l96T*«.S?;k3::i7»(!^SSfc. C©«9^1 0 

50 6 0a««i:2 -X9^;l/'\^^->;U;<3'irU U-h#tfiCS 
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(9) 

15 

ttS^IBSELx. 0. 2 

[0 0 5 3] C^TLS'^- h ©f^fi] Ti^Si^S 5 5 
fflViTHi^3^-:/U-KfeJCi:r) 0. 2mmJP(^#?La 

«j»fb. 5 0 ox^-cfsim^i 5 0 ot:-rsssigb> lo 

fC*tbT5 0 9fi-e&0, aSttO. OSg/cm^ -^ft 

CO 0 5 4] mvm^umi^- hot^m ±iB#?La 

->'->-h^#> c:<Z)yU-->'i^-h2ttS3gD-&'t3:T 
ccoab^^^aSS^-htDift^e^ti. a 
Sia5S(7)6 4%^*D, a$ti0. 2 4g/cm» ^afe 

[0 0 5 5] Li^)Vu-Ti^—h(DiPW 6 0cm^|(Z) a? 
•fe-y 3^— <7)ff»*fC. »54 2 cmft<7)^?LS>^— h^iS 
it. ^(DJi{C*a4 0 cmtC«Wbfcv?;V3-T5^U-> 
S^- h <t^?La'>- h^fe 1 «C':?::i3SStC'&t|- 6 ttataT 
eVi;/^o ^(Z)±lcaL.ffl^?LSi^-h*«it 
fco 5 0 Or-CKIB^. 1 4 0 O'CTfiS^gL. 3 0 cm 
^1, 0. 2minJS(^>^;^n-T->— ;i(D->— 
h«¥ST. (R..» ) ttO. 8/tmr*0, 

^ffitC 1 4 0 k g<D:i^a*;5^ttTt>^:?^^yi5^^<7>^^t* 

^Dfflbfc5X5 0mmOK3RO3;SCffifrf®ffi». ^ 
4 2kg/mm2 T?*ofco h<7)^l* 

[0 0 5 61 m^M2 

±mmmmi\z^^^x. >?;un-7>^-hf^s^{c3 2 

cm^^cD-fe^y^^— Srffifflb. 2 8 c mftc^^J^aSi^— h 
<i:iKj2 6 cm^O>?;Uzi-7i/'J— h«:3£S{C8 
ftata. MtC^cDJhtcaLffl^?LS'>-h^«ii:T«6^ 
Ufca^titfe<l^«tCUT> 2 0cmft, 0. 2mmi? 

[0 0 5 7] 3 

• T;^^:^i^U->>'- hc^f^S] 5. 8 

0. ^mmm(Di?)Vn-T *T)V^'r^^) — >i^—h^ 



i($@B¥8- 1 5 12 7 0 

Claris. if-x^;i/«J»«<^)»«^<ovi^)ia^stt 

0. 2/xm. lMmetTcDa^75t9 5flca%t?»o/::o 
[0 0 5 8] i-J}Vn-T^^^n>'—h(r>^m 
arTg2 Atm<Z)>?;l/n-T«^*9 2aaaSi:KYb^ b 

u^A»*8aaa5<^ig'&«j»^, T4^u;u«AV>i^ 

"1 6aagS^fflV>TH>>5^-:/V~Hfe{CJ;D0. 2 
miniS(Oi/U->v'-h<i:U/to ;i(7)^U->'>- hS 

0. 0 6 g/cm2 -efcofeo 

[0 0 5 9] [>;;i.3::i7 • T;^5:^'>- h<Of^»] 6 
0 cmftOiryiS'-cOffi^Jc. ^SS«9 1 <l:[^««cUr# 
fc«5 5 3 cm:ftco*?L®>'-h^&«ti:, -e<35Jit3 5 2 c 

5 0 OlDTKJffi^. 1 4 0 0t:-Cj*^fib. 4 0cmft. 
0. AmmM(Oz;^)Vzi-T 'r)V^irzy-'V^%1to 
[0 0 6 0] ^W4 

T2 0cm^l, 0. 4mm®cDi^;l/3— r • T;^^:^;^ 
[0 0 6 1] VcMmi 

h^. ii!y^-Ocp*(C iWtnm^-^lt. 5 0 O-CTK 
:tfXj!^tC;teViT 1 4 0 0'C-CjRj«U 2 0 cm 
f^. 0. 2mmJP<D>?;l/nr:Ti^— ^:<75i/— 

CO 0 6 2] imm2 

-:rU-h*j*tCct:0 0. 0 8mm»<DT;U5^-^U-> 
htUfc. 3 2 cm«(^)-fe*y5^— CDtf^tfC, CKOT 
;l.5:^ifU->->-h^«'a-. $^tC2 8 cm^|{c«J»f 
b;t|ISfi|H| 1 o>?;l/3-Ti5^U h <h7;V^ 

U - >v- h ^ 1 tt*::^03gSEC&ff- 7 ttataTS^^ifco 
5 0 OXlXWrn^. 14 0 CC-Cj^^Ufc^ill^* 81* 

<Dfc*?^a^75UtTlirf 1 4 0 0'CTJKi5!iaU)t^^> 9J 

[0 0 6 3] 
[^11 
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(10) 



1$BH^8 - 1 5 1 2 7 0 



17 



18 





iS^ (urn) 


SOS 

(%) 




SlWl-fi^t : SHix^S^^lK (96) 




20 


0.01 


20tt4' 0 % 


ZCtS* otic: 0 X 


2 


2 0 


0.05 






3 


I 5 


0. 004 


lOfipf Ott: 0 % 


lOtJrt' ltt:10 X 


4 


15 


0.05 




im.'p m-.io X 


2 


1 20 
5(im) 


0.2 


6 4«C:67 % 
4 tt^' 4«C:100 X 


4 2tft:50 X 



*1. *2 :|^m%tf2f!:jt3Be<^0 

CO 0 6 4] 

0 0 cm' £A±Offii»*^-rS:^fiSTa60?5:i6t&, S:*: 
[01] *«WC«5-fe^5yi7Xv'— hOK^^W^ 



[123] 2t:%?a{ClR-5-fe'75yi7X->-hOTje»wteC0S 
[??F^OSiWl 

1 mm£.±'ji^- 

3 . 3 a ^S^^i^— h 



m2] 




(51) Int. CI. « mwmn ffi^SEas^ fi s.vm^mm 

C0 4B 35/64 J 

(72)55?^« AS ei6 

1 »S!:^aB*«iKl*i 
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